Lieber and his colleagues (1) state that they have found no evidence for a correlation between the structure of membrane phospholipids and function of mitochondrial membranes from ethanolfed rats, or for resistance to disordering by ethanol, which we reported earlier (2). However, extensive studies in our laboratory show that the decreased rate of respiration, first described by Ceder- 
Alcohol-Induced Tolerance in Mitochondrial Membranes
Lieber and his colleagues (1) state that they have found no evidence for a correlation between the structure of membrane phospholipids and function of mitochondrial membranes from ethanolfed rats, or for resistance to disordering by ethanol, which we reported earlier (2) . However, extensive studies in our laboratory show that the decreased rate of respiration, first described by Cederbaum et al. (3) in intact mitochondria, can be explained as a direct consequence of decreased content and activity of individual protein components of the respiratory chain in mitochondrial inner membranes (4) . What causes this decrease is not clear. It might be due to direct inhibition of mitochondrial protein synthesis (5) To examine this theory, we designed a controlled nutritional experiment, which included a group of Chow-fed rats (for which respiratory functions have been well defined), ethanol-fed rats, and the pair-fed controls of the latter. Mitochondrial membranes from the Chow-fed animals contained a larger amount of saturated fatty acids than the mitochondrial preparations from the pair-fed controls and were more resistant to the fluidizing effects of ethanol, although respiratory functions in the membranes of the two groups were similar. In contrast, the amounts of saturated and unsaturated fatty acids in the mitochondrial phospholipids in the ethanol-fed animals were similar to those in their pair-fed controls, yet their respiratory functions were markedly different. The addition of ethanol at concentrations comparable to those present in man and animals consuming ethanol (50 to 130 mM) (more appropriate than the 1.OM used by Rottenberg et al.) caused a progressive decrease in the microviscosity of the membrane that was similar in the two groups. The failure to show a significant difference between these two groups cannot be attributed to a lack of sensitivity in the experimental techniques since, when there was a significant increase in the content of saturated fatty acids, a statistical difference in the response to the fluidizing effects of ethanol was easily detected. No direct correlation was found between the rigidity of the acyl chains of the phospholipid fatty acids and the activity of the respiratory chain. These findings substantiate the earlier studies of Williams et al. (4) showing that the functions of the respiratory chain are not regulated by the nature and physical state of the acyl chains of the phospholipid fatty acids. Our data should not be misconstrued as suggesting that membrane phospholipids play no role in maintaining membrane integrity or in regulating the activity of membrane-bound enzymes. The proposition that chronic ethanol consumption may lead to alterations in the interactions of phospholipids and proteins was not disputed or even addressed in our report. The mobility of the spin label probe, S-deoxystearic acid, used by Rottenberg et al. (2) monitors the physical domain of the membrane close to the polar head groups of the phospholipid, whereas the fluorescent probe 12-(9-anthroyloxy)stearic acid (12 AS) used by us (1) monitors the physical state of the interior lipid domain of the membrane. The microviscosity of the latter domain is governed in part by the level of saturation of the phospholipid fatty acids. Thus, two different domains of the mitochondrial membrane were investigated and could explain the apparent discrepancies between these two reports. Such differences in response to the effects of chronic ethanol feeding at different depths of the lipid bilayers of synaptosome membrane have been reported (5) .
I am somewhat puzzled by the remarks made by Rottenberg and his colleagues concerning the role of light scattering in the measurement of anisotropy by steady-state polarization. As shown by Johnson (6), Lentz et al. - (7), and Teale (8) Even if one disregards the fluidity issue, the main point of our study still stands. Differences were not detected in the functions of the hepatic mitochondria of the two control groups, despite significant differences in the content of saturated fatty acids, whereas mitochondria from the ethanol-fed animals exhibited decreased capacity to oxidize substrates, despite having a lipid composition similar to that of their pair-fed controls. These data cast doubt on the direct link between functional, compositional (lipid), and fluidity changes of membranes as described by Rottenberg et al. (2, 3) .
In conclusion, our data and the reports of others (12) 
